General information. All solvents and reagents purchased from commercial suppliers were used without further purification. Thin layer chromatography (TLC) was performed on silica gel 60 coated aluminium F254 plates with visualization by UV irradiation at 254 and 365 nm. The NMR spectra were recorded on Bruker Advance Ultrashield Plus spectrometer operating at 500 MHz for 1 H and 125 MHz for 13 C. High resolution mass spectra were recorded on a Thermo Scientific (LTQ XL Orbitrap) spectrometer, in positive ion mode, using ESI-(+) technique. Melting points were determined in open capillary tubes using a STUART SMP3 electric melting point apparatus and are uncorrected. The UV-Vis spectra were recorded a Jasco V-630 spectrophotometer using 10 mm quartz cell. The solution fluorescence spectra were performed on a Thermo Scientific Varioskan Flash spectral scanning multimode reader. Electron paramagnetic resonance (EPR) spectra were recorded on a Jeol Jes FA 100 apparatus. . To a solution of 2 (1.1 mmol) in DCM (50 mL) was added dropwise, under stirring, in a few hours, a solution of 1 (1 mmol) in DCM (50 mL). The reaction mixture was left to react overnight, then triethylamine (1 mL) was added and left under stirring overnight. The solvent was evaporated under vacuum and the compound was purified by column chromatography (silicagel, ethyl acetate).
Synthesis
General information. All solvents and reagents purchased from commercial suppliers were used without further purification. Thin layer chromatography (TLC) was performed on silica gel 60 coated aluminium F254 plates with visualization by UV irradiation at 254 and 365 nm. The NMR spectra were recorded on Bruker Advance Ultrashield Plus spectrometer operating at 500 MHz for 1 H and 125 MHz for 13 C. High resolution mass spectra were recorded on a Thermo Scientific (LTQ XL Orbitrap) spectrometer, in positive ion mode, using ESI-(+) technique. Melting points were determined in open capillary tubes using a STUART SMP3 electric melting point apparatus and are uncorrected. The UV-Vis spectra were recorded a Jasco V-630 spectrophotometer using 10 mm quartz cell. The solution fluorescence spectra were performed on a Thermo Scientific Varioskan Flash spectral scanning multimode reader. Electron paramagnetic resonance (EPR) spectra were recorded on a Jeol Jes FA 100 apparatus. (t, 4H, 3 J=5.6 Hz, H-9, H-9'); 3.61÷3.59 (m, 4H, H-10, H-10'); 3.53÷3.50 (m, 8H, H-11, H-11', H-12, H-12'); 2.72 (t, 4H, 3 J=4.2 Hz, H-13, H-13') ppm. 13 C NMR (125,03 MHz, DMSO-d 6 ): δ= 145.7 (C-4); 144.9 (C-3a); 144.6 (C-7); 136.3 (C-5); 120.4 (C-1a); 102.6 (C-6); 69.6; 69,4; 69.2 (C-12, C-12' or C-11, C-11' or C-10, C-10');67,5 (bs, C-9, C-9'); 53.6 (bs, C-8, C-8'); 48.4 (C-13, C-13') ppm. 1 H NMR (500,13 MHz, CDCl 3 ): δ=8.40 (d, 1H, 3 J=9.1 Hz, 6.21 (d, 1H, 3 J=9.1 Hz, 4.30 (bs, 4H, ; 3.86 (t, 4H, syst. A 2 B 2 , 3 J =5.4 Hz, H-9, H-9'); 3.67-3.61 (m, 12H, H-10, H-11, H-10', H-11', H-12, H-12'); 2.85 (t, 4H, H-13, H-13); 2.67 (bs, H-N, deuterable) ppm. 13 C NMR (125,03 MHz, CDCl 3 ): δ=145.3 (C-4); 144.9 (C-3a); 144.6 (C-7); 135.3 (C-5); 122.2 (C-1a); 101.2 (C-6); 70.2, 69.9, 69.8 (C-12, C-12' or C-11, C-11' or C-10, C-10'); 68.6 (bs, C-9, C-9'); 53.9 (C-8, C-8'); 49.1 (C-13, C-13'). 426.1989, found 426.1960 . Electronic Supplementary Material (ESI) for RSC Advances. This journal is © The Royal Society of Chemistry 2019
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4-Carboxy-2,2,6,6-tetramethylpiperidinyloxy (0.258 mmol) was dissolved in DCM (5 mL) and PyBOP (0.258 mmol), DIPEA (0.705 mmol) was added. Compound 3 (0.235 mmol) was dissolved in DCM (2 mL) and added to the reaction mixture. After 4h the solvent was removed under vacuum and the resulted residue was dissolved in ethyl acetate and washed with water (10 mL). The organic layer was dried over magnesium sulphate and evaporated under vacuum. The purified compound was obtained by column chromatography. 13 C NMR (125,03 MHz, DMSO-d 6 ): δ= 170.2 (C=O); 145.5 (C-4); 144.7(C-3a); 144.5 (C-7); 136.2 (C-5); 120.4 (C-1a); 102.6 (C-6); 70.6; 70.3; 69.7 (C-12, C-12' or C-11, C-11' or C-10, C-10'); 68.7 (bs, C-9, C-9'); 59.7; 53.9 (C-8, C-8'); 48.1 (C-13, C-13'); 47.8; 28.9; 21.9; 20.7 
Electron paramagnetic resonance spectroscopy
Electron paramagnetic resonance (EPR) spectra were recorded on a Jeol Jes FA 100 apparatus. Solution of free radical at 10 -4 M concentration was charged into capillary glass tube and the spectrum was recorded at room temperature. The following settings were used: frequency 8.99 GHz, centre field 322 mT, sweep width 10 mT, sweep time 120 s, time constant 30 ms, gain 200, modulation frequency 100 kHz, modulation width 0.1 mT. 
Absorption and fluorescence spectroscopy a) UV-Vis spectra
Absorption spectra were recorded with a Jasco V-630 spectrophotometer, using 10 mm quartz cell. Stock solutions of compound were prepared in DMSO at 10 −2 mol L −1 and diluted at 10 −5 mol L −1 .
b) Fluorescence spectra
Fluorescence spectra were recorded with a Thermo Scientific Varioskan Flash spectral scanning multimode reader. The spectra were recorded in suitable plates using 5 nm excitation and emission slits for all measurements. Stock solutions of compounds were prepared in DMSO at 10 −2 mol L −1 or10 −3 mol L −1 and diluted to 10 -4 mol L -1 in DMSO, PBS buffer pH = 7.4 or MiliQ water. All experiments were performed in triplicates and the results were averaged. The effect of water was checked and the final complexation experiments were performed using as reference solution of compound 3 the amount of water (aprox. 2% water in DMSO) that did not significantly affect the fluorescence intensity, so that any decrease of fluorescence was caused by metal ions. The same experiments were also performed for compound 4. 
Titration experiments for determination of the stoichiometry between compound 3 and K +
The stoichiometry and association constant for the formation of the complex between compound 3 and K + was determined by global non-linear regression analysis of the 1 H NMR titration data, available through the website http://supramolecular.org. 1 Thus, we performed various host:guest mixtures, using stock solutions of 3 (7.84 mM) and KClO 4 (7.22 mM) in DMSO-d 6 and recorded the 1 H NMR spectra, following the changes of the chemical shifts at δ=3.8006 ppm, corresponding to the triplet assigned to C-9 (methylene next to an oxygen atom). Fit of the data indicated the formation of 1:1 stoichiometric complex and an association constant of 40.68 ± 26.1782 M⁻¹. 
1 H NMR spectra
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